The new 29-norcucurbitacin, desacetylfevicordin A (1), together with three known 29-norcucurbitacin derivatives (2-4) were isolated from seeds of the Indonesian medicinal plant, Phaleria macrocarpa (Scheff.) Boerl. The structures of 1-4 were elucidated on the basis of spectroscopic analyses and chemical transformation. These compounds exhibited toxicity against the brine shrimp (Artemia salina).
In the course of our search for new bioactive compounds from Indonesian medicinal plants, we studied the active constituents of Phaleria macrocarpa (Scheff.) Boerl. (Tymelaeaceae) against the brine shrimp (Artemia salina). Eggs of the brine shrimp are readily available as a food for tropical fish, suggesting that the brine shrimp would be a useful organism for detecting new bioactive comounds.
1) The fruits and leaves of P. macrocarpa are most commonly used in traditional medicine when mixed with other medicinal plants for the treatment of human diseases including cancer, diabetes mellitus, and hypertension. On the other hand, the seeds are very toxic and result in an unpleasant taste on the tongue when bitten, and are therefore only used for the treatment of skin conditions and for ornamental cultivation purposes or as a traditional biopesticide. 2) Mangiferin, benzophenone glucoside and kaempferol 3-O--D-glucoside have been isolated as active constituents of the fruits and leaves, 3, 4) while the active constituents of the seeds have not yet been reported. We report in this paper the isolation and structural elucidation of desacetylfevicordin A (1) together with three known 29-norcucurbitacin derivatives, fevicordin A (2), fevicordin A glucoside (3), and fevicordin D glucoside (4) , that had been previously isolated from Fevillea cordifolia.
5)
The The spectra also indicated the presence of a singlet olefinic proton H-1 ( H 6.19, C 110.3) together with five aromatic carbons [ C 142.9 (C-2), 143.9 (C-3), 124.4 (C-4), 129.9 (C-5), 126.9 (C-10)] which were attributed to a penta-substituted benzene ring, seven quaternary methyls (H 3 -18, H 3 -19, H 3 -21, H 3 -26, H 3 -27, H 3 -28 and H 3 -30), together with four methylenes (H 2 -6, H 2 -7, H 2 -12, and H 2 -15), three methines (H-8, H-16, and H-17), five quaternary carbons (C-9, C-13, C-14, C-20, and C-25), and a ketone carbonyl (C-22). The 1 H-1 H COSY and HMQC spectra indicated the presence of two carbon connectivities of CH 2 (6)-CH 2 (7)-CH(8) and CH 2 (15)-CH(16)-CH(17). In the HMBC spectrum of 1, methylene protons H 2 -6 ( H 2.45, 2.76) showed correlations with C-5, indicating that C-6 was bound to aromatic carbon C-5. The HMBC spectrum also showed that H-8 ( H 2.05) was correlated with C-9 and that H 3 -19 ( H 1.25) was correlated with C-8, C-9 and C-10, thus establishing the linkage of C(5)-CH 2 (6)-CH 2 (7)-CH(8) with aromatic carbon C-10 via quaternary carbon C-9 for the extension of a six-membered ring coupled to the benzene ring. The connectivity of C(11)-CH 2 (12)-C(13)-C(14) was determined by correlations between H 2 -12 ( H 2.58, 2.87) and C-11, C-13 and C-14, and the linkages of C(11)-C(9) and C(14)-C(8) were determined by correlations of H 3 -19/C-9 and H 3 -19/C-11 and H 3 -30/C-8, H 3 -30/C-13 and H 3 -30/C-14, respectively. Furthermore, the cross peaks of H 2 -15/C-13 and H-17/C-13 established the linkage of C(13)-C(17), and the cross peaks of H 3 -18/C-13, H 3 -18/C-17, H 3 -30/C-13, H 3 -30/C-14 and H 3 -30/C-15 established the linkage of C(14)-C(15), resulting in the formation of a cyclopentane ring. The (E)-,-unsaturated ketone moiety was determined to be attached at C-20 from cross peaks of H-17/C-20, H 3 -21/C-17 and H 3 -21/C-22. Cross peaks of H-24/C-25, H-24/C-26 and H-24/C-27 indicated that the two methyl groups of H 3 -26 and H 3 -27, together with olefinic carbon C-24 were bound to C-25. Finally, five oxygenated carbons were assigned to one secondary alcohol at C-16 and four tertiary alcohols at C-2, C-3, C-20 and C-25. Consequently, the planar structure of 1 was determined, indicating it to be a C 29 -tetracyclic triterpenoid including an aromatic A-ring, i.e., the characteristic carbon skeleton of the 29-norcucurbitacin family. The relative stereochemistry of 1 was established by an analysis of the NOESY spectrum. Significant NOEs were observed at H-8/H 3 -18, H-8/H 3 -19, H-16/H 3 -18, H-17/H 3 -30 and H 3 -18/H 3 -19, indicative of the stereochemistry at C-8, C-9, C-13, C-14, C-16 and C-17, as shown in Fig. 1 . These data strongly suggested that 1 was desacetylfevicordin A. The 13 C-NMR spectrum of 1 is similar to that of 2, except for the signals of C-24, C-25, C-26 and C-27. The signal of C-25 was shifted upfield (Á À9:6), and the signals of C-24, C-26 and C-27 were shifted downfield (Á +2.8, +2.6 and +1.8). The 1 H-NMR spectrum of 1 was also similar to that of 2, the difference being the absence of the signal of the acetyl group, and the upfield shifts of the signals of H-26 and H-27 (Á À2:6 and À2:8).
Fevicordin A (2) was hydrolyzed with K 2 CO 3 to yield 1 according to the procedure reported by De Tommasi et al. 6) Thus, compound 1 was determined to be 2,3,16, 20-tetrahydroxy-29-norcucurbita-1,3,5(10),23(E)-tetraene-11,22-dione, named as desacetylfevicordin A, a new member of the 29-norcucurbitacin family as shown in Fig. 1 . 
29-Norcucurbitacin Derivatives from Phaleria macrocarpa
The biological activity of compounds 1-4 was evaluated against the brine shrimp (A. salina). After 24 h of observation, new compound 1 and three known derivatives (2-4) showed different levels of toxicity with LD 50 values of 3, 5, 12 and 6 ppm, respectively. The isolation and structural elucidation of the active constituents from the seeds of P. macrocarpa are reported here for the first time. Extraction and isolation. The crushed seeds of P. macrocarpa (5 kg) were extracted with MeOH. The MeOH extract was concentrated, and the residual aqueous concentrate was partitioned between EtOAc and H 2 O. The active EtOAc extract (5 g) was applied to a Wakogel C-200 column, and eluted with n-hexaneEtOAc-MeOH by a 10% stepwise gradient to obtain seven active fractions from the 80-100% EtOAc and 10-40% MeOH eluates. All the active eluates were combined and chromatographed in a Wakogel C-200 column (n-hexane-acetone in 10% steps) to yield active fractions I and II (60% and 70% acetone eluates). Fraction I was further subjected to ODS column chromatography (H 2 O-MeOH, 5% stepwise gradient) to afford active fractions I-a and I-b (60% and 70% MeOH eluates). Fraction I-a was applied to a silica gel G-60 column (n-hexane-EtOAc, 70:30) to give compound 1 (3 mg), and fraction I-b afforded compound 2 (18 mg). Fraction II was subjected to Wakogel C-200 column chromatography (CHCl 3 -MeOH, 5% stepwise gradient) to give two active fractions II-a and II-b (15% and 25% MeOH eluates); these fractions were then separately purified by sequential chromatography in an ODS column by eluting with H 2 O-MeOH (5% stepwise gradient) to afford active fractions from 65% and 50% MeOH, respectively. The 65% MeOH eluate was chromatographed in a silica gel G-60 column by eluting with CHCl 3 -MeOH (3% MeOH) to yield active compound 3 (12 mg), and the 50% MeOH eluate was also chromatographed in a silica gel G-60 column by eluting with CHCl 3 -MeOH (10% MeOH) to yield active compound 4 (5 mg).
Experimemtal
Desacetylfevicordin A (1 Desacetylation of 2. Fevicordin A (2, 4.8 mg) dissolved in 0.2 ml of MeOH was treated with 5 mg of K 2 CO 3 for 48 h at room temperature. Filtration and evaporation of the solvent gave a crude product which was purified by preparative TLC to afford 0.9 mg of an amorphous powder identical in its physicochemical data with 1.
